France and Germany appears to be suffering from lower levels of state funding than was available in the 1990's.
The reduced level of funding is so severe that it is creating problems for on going research programmes. However, most UK research laboratories, which did not receive much in the way of government targeted III-nitride funding during this era, are in a growth mode, mostly supported by non-government sources.
Cubic GaMnN
One of the less studied aspects of gallium nitride based materials are the characteristics of gallium nitride compounded with transition metals such as iron, cobalt and manganese to form mixed or alloy nitrides with possible magnetic, electronic and/or optical properties or for use as dopants. Eventually, spintronics compounds may be possible, which combine the properties of electronics and magnetic spin resonance.
C T Foxon and his group at the University of Nottingham are working in this field and Novikov et al have recently reported the plasma assisted MBE growth (at about 700°C) of cubic gallium manganese nitride (GaMnN) layers.And, layers with a range of manganese contents have been grown, using gallium arsenide (GaAs) substrates to seed the cubic symmetry.
The film morphology, doping, mobility and elemental content of these films were verified by standard analytical methods; SIMS, Hall effect, Xray diffraction.Additionally, the use of gallium or aluminium nitride buffer or interlayers, which also had cubic symmetry, has shown that the manganese does not diffuse into the GaAs substrate to induce the p-type doping in the GaAs/GaN interlayer.
A variety of growth conditions produced bulk hole densities in the 10E18 range, with corresponding mobility values of above 300cm² per Vsec (or about 10X those measured on Wurtzite GaN).
When manganese doped GaAs (GaMnAs) layers were grown, they were shown to be conclusively p-type, as are the GaMnN layers and SIMS, and other data has confirmed that this p-activity in the GaMnN varies with Mn fraction (over a wide range of Ga:N flux ratios) and thus is not due to other possible p-dopants.Additional evidence for this first time report of p-type doping for GaN using manganese was provided when freestanding, cubic GaMnN wafers were produced, which also exhibited p-type behaviour (and therefore could not be attributed to the GaAs wafer).
Consequently, manganese should be acceptable as a p-dopant for GaN HBTs.Another goal of this research is to achieve carrier-mediated ferromagnetism at useful temperatures, a property that was detected in all the films produced in this research programme.
SiC for AlGaN/GaN MMICs
As the early European leader in blue diode lasers, the Fraunhofer Institute has also been
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Silicon substrates for GaNmembrane lasers
The fabrication of surface emitting GaN lasers is not a simple technology because of severe process growth requirements; such as the growth of many strained AlGaN/GaN epilayers, the need to write narrow dimension Bragg reflectors (by etching), and the lift off or other separation methods for the active layers. However, at a recent UKNC meeting, Si-Hyun park et al from the University of Strathclyde, have demonstrated the use of silicon (Si) substrates and wet etching processes to form both micro-and vertical-cavity structures for the development of surface emitting GaN lasers.
In this process, layers of AlGaN (0.45 micron), GaN (0.25 or 1 micron) and the InGaN quantum wells (16 QWs plus GaN for a total of 0.25 microns) are grown sequentially on a silicon wafer, see Figure 1 ., followed by gold (300nm) masking of the backside and wet etching of the silicon substrate through the holes in the mask (a fairly rapid etch process at about 20 micron/min.).
The AlGaN layer provides the etch stop for the removal of the silicon substrate allowing the formation of either a lens or a laser cavity for the specific type of laser (see Figure 2 . step 3).
The GaN layer is then exposed by dry etching through the cavity with chlorine and the bottom DBR reflector is deposited (rather than etched) in
Step 5. In step 6, either a top Bragg reflector is deposited for a VCSEL or a diamond block (for heat removal) is attached by capillary bonding to the membrane to assemble a vertical external cavity surface emitting laser (VECSEL).
This latter process is widely used at Strathclyde to make long wavelength VECSELs. When finished, a flat membrane remains with a thickness of about 2 microns located inside a hole about 2mm in diameter. After further etching (to a maximum of 85nm) a QW-membrane layer was obtained in the centre of the cavity and stimulation of this QW-membrane provided a much higher intensity of cathode luminescence emission than the original supported QW device, with a red shift of 440 to 470nm.
The development of blue VCSELs and VECSELs from these QW-membranes will be the next goal in the research programme and the ability to make this type of VECSEL will enable the future development of higher output laser powers, because more robust external mirrors and larger beam diameters can be used. 
